In many developing countries, cash transfer programs are an important component of the social safety net. A large number of studies have assessed the impact of such programs on consumption poverty, health status, nutrition, and education. Much less is known about the extent, if any, to which cash transfers also improve the cognitive and socio-emotional development of young children. This is important because a variety of theories of skill formation suggest that investments in schooling and other dimensions of human capital will have lower returns if children do not have adequate levels of cognitive and social skills at early ages. This paper analyzes the impact of a randomized cash transfer program on cognitive development in early childhood in rural Nicaragua. It shows that the program had significant effects on cognitive outcomes, especially language. Impacts are larger for older pre-school aged children, who are also more likely to be delayed. The program increased intake of nutrient-rich foods, early stimulation, and use of preventive health care-all of which have been identified as risk factors for development in early childhood. Households increased expenditures on these inputs more than can be accounted for by the increases in cash income only, suggesting that the program changed parents' behavior. The findings suggest that gains in early childhood development outcomes should be taken into account when assessing the benefits of cash transfer programs in developing countries. More broadly, the paper illustrates that gains in early childhood development can result from interventions that facilitate investments made by parents to reduce risk factors for cognitive development.
I. Introduction
Cognitive development in early childhood is an important predictor of success throughout life. In developed countries, children with low levels of cognitive development before they enter school have lower school achievement and earn lower wages (Currie and Thomas 1999; Case and Paxson 2006) . In developing countries, low levels of cognitive development have been tied to poor performance in school in a number of settings (see Grantham-McGregor et al. 2007 for a review).
Evidence from the medical and economic literature suggests that outcomes in early childhood are malleable (Heckman 2006; Knudsen et al. 2006) . Randomized trials in the US show that children who benefited from intensive preschool interventions have higher school attainment, better test scores, lower rates of criminality, and earn higher wages in adulthood (Currie 2001; Schweinhart 2005) , although the impacts appear to be concentrated among girls (Anderson 2007) . A well-known study from Jamaica shows that children randomly assigned to receive home-based early stimulation have substantial improvements in cognitive development and subsequent school performance (Grantham-McGregor et al. 1991 and 1997; Walker et al. 2000; Powell et al. 2004 ). Non-experimental evidence suggests that attendance at nursery programs and preschool is associated with better school performance in Argentina (Berlinski et al. 2006) , Uruguay (Berlinski et al. 2007 ), Colombia (Attanasio and Vera-Hernández 2004) and Bolivia (Behrman et al. 2004 ). There is also a large literature documenting the impacts of nutritional supplementation programs, including substantial evidence from randomized control trials (see Walker et al. 2007 for a review). In Guatemala, children exposed to a nutritional intervention have better reading comprehension and perform better on tests of cognitive development in adulthood, and earn higher wages (Maluccio et al. 2008; Hoddinott et al. 2008) .
A reasonable amount of evidence is therefore available on how the cognitive development of young children responds to supply side interventions, including access to preschool or food supplementation programs. Much less is known about interventions that attempt to directly affect the investments parents make in the cognitive development of their children-either by relieving financial constraints, or by changing how resources are allocated within households.
This paper analyzes the impact of a cash transfer program on cognitive development outcomes in early childhood in rural areas of Nicaragua. The program, known as Atención a Crisis, makes sizeable payments, equivalent to about 15 percent of per capita expenditures for the average recipient household.
Households eligible for the program were randomly assigned to treatment and control groups. A follow-up survey collected data on both groups approximately 9 months after the treatment group started receiving transfers. Random assignment allows us to estimate program effects with very few assumptions.
There are a variety of reasons why one might expect a program like Atención a Crisis to have a positive effect on cognitive development in early childhood. Children in better-off households appear to have higher levels of cognitive development than those in poorer households in developing countries. 1 These associations may not be causal-rather they may reflect a correlation between parental wealth, parental genetic endowments, and child cognitive development. However, if cash transfers like those made by
Atención a Crisis allow households to spend more on nutritious foods, early stimulation, or health care, this may result in improvements in the cognitive development of children.
There are other features of the Atención a Crisis program that could result in improvements in cognitive development. In order to remain eligible for Atención a Crisis transfers, parents in the program were meant to ensure that school-aged children enroll in school and attend regularly, and take preschool-aged children for regular visits to health centers, where they are weighed, and receive vaccinations, micronutrients, or food supplements, as necessary. 2 In this sense, the program was similar in nature to other conditional cash transfer programs, such as the much-studied PROGRESA program in Mexico. The education and health conditions attached to the transfers imply changes in relative prices, which could result in shifts in expenditures towards human capital investments.
The Atención a Crisis program also included a social marketing campaign-beneficiaries were told that transfers were intended to improve the diversity and nutrient content of children's diets and to buy school material. The social marketing of the program may have transmitted knowledge about child-rearing practices; it may also have affected how transfer income was used through a flypaper or labeling effect. 3 Such changes in behaviors could be further enhanced through social interactions with other program beneficiaries and peer pressure (Macours and Vakis 2008) . Finally, Atención a Crisis transfers are made to women, and there is some evidence that income controlled by women is spent in a way that benefits children more than income that is controlled by men. 4 Understanding the impact of a program like Atención a Crisis on cognitive development in early childhood is important for a number of reasons. One reason is the popularity of cash transfer programs in the developing world. A recent World Bank study estimates that at least 24 developing countries have a conditional cash transfer program in place, and many others have programs that transfer cash without conditions (Fiszbein and Schady 2008) . In many cases, including in Mexico, Brazil, Ecuador, and South Africa, the cash transfer program is the biggest safety net program in the country.
A large number of studies have assessed the impact of cash transfers, conditional and unconditional, on health status, nutrition, and education. 5 In contrast, we are aware of only two earlier studies which estimate the impact of a cash transfer program on cognitive development. Fernald et al. (2008) suggest that larger transfers made by the PROGRESA-Oportunidades program in Mexico resulted in better nutritional status, improved motor skills, and higher levels of cognitive development. However, the outcomes they study were collected too long after the initial control group in the study had been folded into the program for the authors to use the initial random assignment for identification. Paxson and Schady (2008) Our analysis adds to the existing literature in a variety of ways. First, and unlike earlier work on cash transfer programs, we collected data on measures of development for children as young as one month of age. We can therefore estimate the impact of the program among young children, which is important if early childhood is a very sensitive period for development, and if the potential for later catch-up is limited.
Second, our data includes an extensive module on household per capita expenditures. As a result, we can see whether households randomly assigned to receive transfers increased spending on a variety of inputs into child cognitive development, such as the quantity and diversity of food, early stimulation, and health care.
This allows us to provide better evidence on the transmission mechanisms from cash transfers to changes in cognitive development than has been the case in earlier papers. In particular, we can test whether Atención a Crisis transfers were used like other sources of income.
The rest of the paper proceeds as follows. In section 2, we describe the Atención a Crisis pilot program, our identification strategy, and the data, in particular the measures of cognitive development.
Section 3 describes the frequency of early childhood development delays in our sample. We present the main results in the paper, including a disaggregation of program effects by age and gender, in section 4. In section 5 we discuss changes in intermediate inputs, and whether these can be explained entirely by the increase in overall expenditures due to the transfer. Section 6 concludes.
2.
Program design, data, identification, and early childhood development outcomes
A. The "Atención a Crisis" pilot program
The Atención a Crisis pilot program was implemented between November 2005 and December 2006 by the Ministry of the Family in 6 municipalities in rural Nicaragua. 6 The beneficiaries of the pilot randomly received one of three packages: (i) a conditional cash transfer (CCT) conditional on children's primary school and health service attendance; (ii) the CCT plus a scholarship that allowed one of the household members to choose among a number of vocational training courses offered in the municipal headquarters.
These beneficiaries also participated in labor market and business-skill training workshops organized in their own communities; and (iii) the CCT plus a productive investment grant, aimed at encouraging recipients to start a small non-agricultural activity with the goal of asset creation and income diversification. This grant was conditional on the household developing a business development plan. to the private health providers used in RPS. This led to some implementation problems. Specifically, the anticipated increase in health service supply did not occur, and children's visits to the health centers were not monitored during the study period. On the other hand, the school enrollment and attendance requirement was carefully monitored (see Aguilera et al. 2006) . The program included repeated information and communications during program enrollment and pay-days about the importance of varied diets, health and education; these were meant to change household investment and consumption patterns.
The Atención a Crisis pilot included a careful evaluation design. Randomization was used to assign eligible households into one of four groups: control, CCT only, CCT plus vocational training, and CCT plus productive investment grant. This was done as follows. First, from the list of all communities in the 6 municipalities, 56 intervention and 50 control communities were randomly selected through a lottery.
Second, baseline data were used to define program eligibility based on a proxy means test. Around 10 percent of households (and only 5 percent of households with children under 7 years of age) in treatment and control communities were ineligible for the program because their estimated baseline consumption, as 7 See Maluccio and Flores (2005) for the impacts on education, health and nutrition of the RPS program. 8 Households received a transfer of US $ 145 even if they did not have children. However, households with children between 7 and 15 enrolled in primary school received in addition US $ 90 per household, and an additional US $ 25 per child.
determined by the proxy means, was above the pre-defined threshold. This process resulted in the identification of 3,002 households to participate in the program.
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In communities randomly selected to participate in the Atención a Crisis program, the primary child caregiver, who in the vast majority of cases was a woman, was invited to a registration assembly where the program objectives and various components were explained. At the end of the assembly, a lottery took place in each community in which the three packages described above were randomly allocated among the eligible households. Participation in the assemblies and lotteries was close to 100 percent. Note that, within treatment communities, one third of eligible households were assigned to each of the three treatment packages, and all of them received the CCT. In control communities, households did not receive any of the treatment packages.
B. Data
Baseline data for the evaluation were collected in April-May 2005. A follow-up survey, including a large number of tests to assess cognitive development, was collected in July-August 2006 (9 months after the households had started receiving payments). The sample includes the 3,002 eligible households in the treatment group, and a random sample of 1,019 eligible households in the communities that were randomly assigned to the control group. Attrition between the two surveys was minimal, less than 1.3 percent.
Attrition is uncorrelated with treatment status, and the baseline characteristics of the full sample of children and those that could be located at follow-up are very similar-see Appendix 1.
Program take-up in the treatment group was more than 95 percent, and contamination of the control was negligible (one household). 10 As discussed above (footnote 9), the main reason households did not takeup the program was due to the fact that some originally eligible households were deemed ineligible by local 9 The weights in the proxy means were based on estimates from the national household data from 2001 (EMNV). Additional discussions with local leaders from each intervention community were conducted to identify possible exclusion or inclusions errors. Based on the discussions with leaders, 3.72 percent of all the households considered were re-assigned from non-eligible to eligible, and 3.65 percent from eligible to non-eligible. To avoid selection bias, we use the original eligibility, based on the same proxy means test for both treated and control households, as the intentto-treat. 10 A small fraction of households, less than 5 percent, did not collect the full amount of the transfer they were eligible for because they had not complied with the school enrollment and attendance requirements.
leaders after the initial assignment. A small number of households had also migrated out of the communities after baseline. In order to avoid any selection bias, we treat all of these households as eligible. 
C. Early childhood development indicators
We focus on eight measures of early childhood development. Social-personal, language, fine motor, and gross motor skills for all children were assessed using the four sub-tests of the Denver Developmental Screening Test (Frankenberg and Dodds 1996) . The Denver can be applied to children as young as one month of age. A slightly modified version of the Denver is used for child monitoring by the national early childhood stimulation program in Nicaragua, which suggests that the test is appropriate for the population we study.
For children age 36-83 months or older we applied four additional tests. The data also include information on child food intake, stimulation, birthweight, children's weight and height, preventive health care, and caregivers' mental health. Mental health was measured using the Center for Epidemiological Studies Depression scale (CESD), a widely-used measure of depression which consists of 20 questions on self-reported depression (Radloff 1977) . Finally, caregivers' observed parenting behavior was registered through the HOME score, an index of 11 positive and negative behaviors that the enumerator observes during interviewing and testing (Bradley 1993; Schady 2007, 2008) .
Delays in cognitive development in early childhood
We first describe cognitive development outcomes of children in our sample, focusing on the control group. Table 2 shows the fraction of children who are in the bottom 25 percent and, separately, the bottom 10 percent of the international distribution that was used to standardize a given test. The first point to note from the table is that a very large fraction of children in our sample is delayed, although this varies considerably by outcome. The fraction of children who are behind for their age is largest for the measures of language-97 percent of children in our sample are in the lowest quartile of the distribution of the TVIP, and 85 percent have a score that places them in the lowest decile. Comparable numbers for the measure of language in the Denver test place 82 percent of children in the lowest quartile, and 61 percent in the lowest decile. A very large fraction of children in our sample is also delayed in short-term memory-85 percent place in the lowest quartile, and 61 percent in the lowest decile of the distribution used to standardize the test.
These delays in language and memory are very severe. For instance, the numbers for the TVIP imply that 85 percent of the children in our sample are at least 21 months delayed in receptive vocabulary.
However, the implied delays are reasonably consistent with those observed among other populations with high poverty levels and low education in Latin America.
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Turning to other domains of child development, Table 2 shows that outcomes are somewhat better on the social-personal scale of the Denver-46 percent of children in the sample place in the lowest decileand for fine motor skills-40 percent place in the lowest decile for this outcome. Children in our sample perform even better in terms of gross motor skills: a much smaller fraction of children, 29 percent, place in the lowest decile of the distribution of the Denver, and 24 percent place in the lowest decile of the McCarthy leg motor scale.
In addition to documenting the large fractions of children in our sample that are delayed, Table 2 shows that there appear to be no obvious differences in delays between boys and girls, but delays increase with child age for some outcomes. In the case of language, the fraction of children who place in the lowest decile of the distribution of the language measure of the Denver increases from 48 percent for children ages 0-35 months, to 59 percent for children aged 36-59 months, and to 79 percent for children aged 60-83 months; comparable numbers for the TVIP, which can only be applied to children ages 36 months and older, are 70 percent for children aged 36-59 months, and 97 percent for children aged 60-83 months. Similar patterns can be observed for the social-personal test in the Denver, and for the McCarthy memory test, but not for the measures of fine and gross motor skills. In sum, there are striking age patterns in some outcomes, 12 In the sample of children in Ecuador analyzed by Schady (2007, 2008 ) the average child places in the 11 th percentile of the distribution of the TVIP. In the case of performance on memory, the tests used are not strictly comparable, but the average child in the Ecuador sample places in the 29 th percentile of a test of short-term memory, and in the 13 th percentile of a test of long-term memory from the Woodcock-Johnson battery of tests. However, the sample of children from Ecuador in Paxson and Schady is considerably better off than our sample of children from Nicaragua. 34 percent of households in the Ecuador study have consumption levels that are below one US dollar per capita per day, compared to 82 percent of households in our study. There are also marked differences in parental education, which is very robustly associated with performance on the TVIP-the average education of mothers in the Ecuador sample is 6.7, compared to 4.1 for the sample used in our paper.
with older children being more likely to be delayed than younger children. This may be a result of the fact that older children have been exposed for longer to poor nutrition, inadequate stimulation, infectious disease, or other risk factors that lead to delayed development.
For the rest of the analysis, we remove age-effects, by regressing outcomes of the children in the control group on a set of single month age dummies, and predicting the residuals from these regressions. 13 We also turn every outcome into a z-score by subtracting the mean and dividing through by the standard deviation of the control group, after removing the age effect. Further, we reverse the sign for those outcomes in which negative values represent better performance. As a result, positive changes indicate improvements in performance for every outcome. Finally, for every outcome we remove 0.5 percent of observations with the highest value and 0.5 percent with the lowest value, as these largely appear to be cases of measurement error. As we show below, these adjustments do not affect the pattern of program effects we estimate.
It is more likely that cash transfers like those made by Atención a Crisis will result in improvements in cognitive development if there are socioeconomic gradients in these outcomes. (Fan and Gijbels 1996) . The figure shows positive socioeconomic gradients in most measures of cognitive development. Gradients appear to be steepest for the language outcomes (in particular, for the TVIP). There is no socioeconomic gradient for the BPI, our measure of behavioral problems.
Program impacts on early childhood development outcomes

A. Overall program effects
We begin by estimating a basic intent-to-treat regression of the following form:
(1)
where ! Z k is the kth z-score for a given outcome (out of 8), and T 1 , T 2 , and T 3 are intent-to-treat indicators for households randomly assigned to the three treatment packages in the Atención a Crisis program. Because of the standardization described above, all units are in standard deviations. Standard errors throughout the paper adjust for clustering at the community level.
As we show, the coefficients on T 1 , T 2 , and T 3 are very close in magnitude, and we can never reject the null hypothesis that they are equal. We therefore next focus on a specification that treats the three packages as if they were a single Atención a Crisis program:
Results for these specifications are presented in Table 3 , for the three separate treatment packages are very similar throughout. Although this may seem surprising, we note that the observed increase in overall consumption levels at the time of the follow-up survey was similar for households assigned to the three treatment packages (Macours and Vakis 2008) . At this point, the vocational training courses had not yet started, and the beneficiaries of the productive investment package had received the investment grant only 2-3 months before. Also, all three groups were exposed to the same information about the importance of better and more varied diets, and all households were subject to the same requirements in terms of school enrollment of school-aged children.
Table 3 makes obvious that program effects are concentrated in social-personal skills and, especially, in language development. Note that these are domains where children had particularly large delays, and where socioeconomic gradients were steeper. Program effects for all other outcomes are also positive, but not significant, with particularly small coefficients for the measures of gross motor skills and leg motor skills. These are precisely the domains in which children in our sample were least likely to be delayed, and where socioeconomic gradients were generally less steep. The results in Table 3 are thus consistent with the Atención a Crisis program having an effect on those outcomes where deficits were largest, and the association between outcomes and per capita expenditures strongest.
How large are the estimated program effects? One way to put the magnitudes in context is by comparing them with the depth of the delays. The median child in our sample is 28 months delayed on the TVIP. Turning the results in Table 3 into program effects on the number of months delayed suggests that the Atención a Crisis program allowed children to make up approximately 1.5 months delay on the TVIP. This is a modest effect relative to the depth of the delays, although it is worth remembering that households had only received transfers for a short period of time.
We conducted a large number of robustness tests to these results. Table 4 shows that our findings are robust to controlling for age and gender in the regression, as opposed to removing age effects first; to adding the education of parents as extra controls; to inclusion of the 1 percent largest outliers (in absolute value); and to not removing age effects at all. The are also robust to including the small fraction of ineligible children whose score on the proxy means placed them above the cut-off, in both treated and control communities; to narrowing the age range for the Denver so that it is only applied to children younger than 6 years of age (rather than younger than 7, as in the main set of results), or to children age 10 months or older (which removes from the sample children with in utero exposure).
14 Results for the Denver are similar if we only include the number of tasks for which the child is in the lowest decile of the international distribution, rather than in the lowest quartile, as in our main set of results; or if we consider binary variables for children having one or more tasks in the lowest decile, or two or more tasks. Finally, the program effects that are based on the sample of children for whom the enumerator actually observed a child performing all appropriate tasks in the Denver, rather than those that are based on the sample of children where some tasks 14 In the specification that limits the sample to children age 5 and younger, the point estimate for the Denver language subtest is about 30 percent lower. This is consistent with results below which show that the largest treatment effects on language are concentrated among older children. However, the impacts we estimate are robust to exclusion of the 6-year olds who enrolled early in primary school, suggesting that the impacts are not primarily driven by this factor.
were observed and others were reported by parents, suggest larger treatment effects on language and fine motor skills than those reported in Table 3 .
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B. Heterogeneity of effects by child gender and age
We next test for heterogeneity of treatment effects by age and gender. To do this, we run variants of (2) which include interactions with treatment, as is standard:
where X is a child characteristic (for example, an indicator variable for girls). We then test for the significance of the differences in the k
There are a number of theoretical and empirical reasons why analyzing heterogeneity along these two dimensions is of particular interest. First, focusing on differences by gender, recall that Table 2 showed no significant differences between boys and girls in the fraction of children delayed. Further, socioeconomic gradients in cognitive outcomes do not differ by gender. We might therefore expect to see no differences in program effects for boys and girls. However, girls may benefit more from interventions in early childhood than boys (as suggested by Anderson 2007) . Also, the Atención a Crisis transfers were given to women, and some research on health outcomes suggests that resources in the hands of women benefit girls more than boys (see Duflo 2003 on South Africa; Thomas 1994 on results for Brazil, Ghana and the US).
Second, focusing on differences by age, recall that Table 2 showed that older children were more likely to be delayed in language, memory and personal-social skills and that the depth of these delays was larger for older children. Also, differences between children in poorer and less poor families become larger with the age of the child for some outcomes, notably TVIP scores. Both of these suggest that we might expect to see larger program effects among older children. On the other hand, there may be "critical periods" in brain development at very young ages, and the potential for later catch-up may be limited. This is one reason why we might see larger effects of the program among the youngest children.
Results on program effects by gender and age are presented in How large are the program effects on language among the oldest children in the sample? Once again turning the coefficients in Table 4 for children age 60 months and older into program effects on the number of months delayed is informative. This suggests that the Atención a Crisis program allowed the oldest group of treated children in our sample to make up approximately 2.4 months delay on the TVIP.
Turning to other outcomes, the point estimate on the treatment dummy for the social-personal Denver is largest for the middle age group, corresponding to children age 36-59 months. For this group, there is also a significant effect on the BPI. As with language, this suggests some consistency within domains, as both the social-personal Denver and the BPI are likely to capture aspects of behavior, even if the BPI does not measure delays per se. However, the differences across age groups for the social-personal Denver test are not significant. (For the BPI, the P-value of the F-test is 0.05) . There is no apparent pattern of age effects for the McCarthy memory scale and for the measures of gross and fine motor skills, and in no case are the estimated coefficients on the measure of exposure to the Atención a Crisis program significant.
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The fact that program effects on language outcomes are larger among older children is somewhat surprising given a consensus view that very early childhood is a particularly important period for development, and it is therefore important to consider this finding carefully. There are a number of possible explanations for this finding. First, it may be that the tests we use are more appropriate for older children, and that this makes it easier to identify program effects for this group. However, we do not think that this is the main reason for the difference in program effects across age groups we estimate. 18 Second, it is possible that it takes longer for the benefits of the Atención a Crisis to become apparent among younger children-see , Armecin et al. (2008) and, in particular, Behrman and King (2008) for a thoughtful discussion of considerations of timing and duration of exposure in explaining the impact of programs, including child development programs, on outcomes. Third, it may be that the Atención a Crisis transfers were used in such a way that they particularly benefited older children, and we present some evidence below that is consistent with this interpretation. In any event, our results make clear that there is potential for substantial catch-up in some domains of cognitive development among older preschool-aged children. This stands in contrast with most studies of program effects on nutritional outcomes-a well established finding in this literature is that, after 2 to 3 years of age, the potential for catch-up in height is quite limited (Martorell et al. 1994; Martorell 1999; Victora et al. 2008 ). 17 We also tested for heterogeneity by baseline per capita consumption and parental education levels. There is no consistent pattern of differences in program effects by these two measures of household socioeconomic status. This is quite different from the results in Paxson and Schady (2008) for Ecuador-the program effects they find are concentrated among children in the poorest quartile. However, as we note above, the sample of children in our study appears to be substantially worse off than the sample of children in Ecuador. Indeed, in terms of baseline expenditures, the mean control household in the Nicaragua sample has expenditures of US $ 267 per person per year, almost identical to the value of US $ 263 per person per year for the mean household in the poorest quartile in the sample for Ecuador. 18 For the Denver language items, information provided in the test manual indicates that the average test-retest validity of the items tested is 92 percent for each of the three age groups we consider, suggesting that the test consistently measures language skills and knowledge for both younger and older children. Also, our results do not appear to be driven by differences in random measurement error across age groups. Table 5 shows that estimates of the Atención a Crisis program effects for younger children tend to have small coefficients, rather than large standard errors. All of this suggests that the fact that we find program effects on language among older kids, but not among younger kids, is not primarily a measurement problem.
Transmission mechanisms
The results in section 4 make clear that the Atención a Crisis program had positive effects on a number of dimensions of child development. We now consider program effects on various "risk factors" that have been identified as important determinants of cognitive development in the literature (see the review by Walker et al. 2007 ). The first of these is inadequate nutrition, including poor maternal nutrition before birth.
A large body of evidence suggests that poorly nourished children are at increased risk of poor cognitive development outcomes, and food supplementation programs have been shown to have positive effects on child development in a variety of settings, including Guatemala, Indonesia, and Jamaica, although positive effects in Jamaica were no longer apparent in the long run (Walker et al. 2005) . We therefore assess whether families who benefited from the Atención a Crisis program spent more on food, and on different kinds of food.
The second risk factor we consider is inadequate stimulation-it is estimated that only between 10 percent and 41 percent of parents in developing countries provide cognitively stimulating materials to their children, and the fraction of parents involved in cognitively stimulating activities for their children is similarly low (Walker et al. 2007) . Moreover, numerous studies have found that interventions that increase stimulation in early childhood result in improvements in child cognitive development. We therefore assess whether children in households randomly assigned to receive transfers received more stimulation.
Finally, lack of micro-nutrients, exposure to infectious disease and caregivers' mental health are all thought to be important risk factors for child cognitive development (Walker et al. 2007 ; see also SohrPreston and Scaramella 2006, who review the relationship between maternal mental health and child cognitive and emotional outcomes in the US, especially among low-income children). We therefore consider whether the Atención a Crisis program had positive effects on the use of preventive health care and the health status of children, and on measures of maternal depression and the parenting environment in children's homes.
Our approach is as follows: We first document program effects on these risk factors, and then analyze whether any observed program effects can be accounted for purely by the increase in overall expenditures among households that received Atención a Crisis transfers. Specifically, we test whether transfer income was spent in a similar way as other income, focusing on expenditures that could be relevant for the cognitive development of young children.
A. Treatment effects on intermediate inputs
We begin by documenting how the program affected the levels of various inputs into child development in Table 6 . To put the magnitude of effects into perspective, the table also includes the mean value of each variable for the control group. For inputs related to household food consumption, and parenting and mental health, the sample size corresponds to the number of households. For inputs related to child food intake, stimulation, and health status, the sample size corresponds to the number of children.
19 Table 6 shows that overall food expenditures increased among treated households, and expenditures on nutrient-rich food such as animal proteins, fruit and vegetables increased more than proportionally.
Treatment effects on indicators of food intake of individual children under the age of 7 show a similar pattern. Hence, the program seems to have resulted in a shift towards more diversified diets and more nutrient-rich food for young children. Table 7 presents a comparable analysis broken down by child age. We focus on inputs that are childspecific-for example, child food intake (rather than expenditures on food items, which cannot be disaggregated for individual children), the likelihood that a child received a toy, or was read to (rather than the availability of books, or paper and pencil for children), and measures of child health. The table shows that for a number of food items, including tortilla, milk, meat and eggs, the program effects on food intake are larger among older children-and in the case of milk, meat, and eggs the differences are significant.
Treatment effects on the probability that a child has been read to are also significantly larger among older children. Finally, for older children there are larger impacts on the probability that they received vitamin A or iron, de-worming medication, or had a growth check-up, compared to younger children. These results might be driven by the fact that there is more room for changes in behavioral patterns for older childrenwhile diets of very young children are likely to be similar for all households (milk), variation in the nutritional value of diets is larger among older children. Nevertheless, regardless of the reasons why changes are larger for older children, the results in Table 7 are consistent with the program effects we observe on child development: Older children randomly assigned to receive transfers had both larger changes in a number of key inputs into child development than younger children, and also saw larger changes in cognitive outcomes.
in the sample. Results are robust when only this 87 percent subsample is used, suggesting that results are not driven by reporting bias.
B. Engel curve analysis
The findings in Table 6 are perhaps not surprising, given the magnitude of the transfer. We therefore next turn to the question of whether the observed improvements in these risk factors are larger than what one would expect to see given the increase in overall expenditures that resulted from the program. Specifically, we use nonparametric regressions to compare expenditure and behavior patterns among households with similar overall expenditure levels in treated and control communities.
We first focus on overall food expenditures, and graph food Engel curves at follow-up for treated and control households in Figure 2 . The curves show the familiar downward slope-better-off households tend to have lower food shares in expenditures, as predicted by Engel's Law. 22 If transfers were spent like other sources of income, the Atención a Crisis program would move households along the Engel curve, and the food share would fall (even if the absolute amount spent on food increased). However, the figure shows that the food Engel curve for treated households is everywhere above that of control households. The lower panel of the figure graphs the difference between the two curves, and a 95 percent confidence interval based on bootstrapped standard errors (as in Deaton 1997; Kremer et al. 2004) . 23 This panel shows that the difference between the two curves is significant for the bulk of the distribution of per capita expenditures.
We next turn to the composition of food expenditures in Figure 3 . This figure shows that, at similar overall expenditure levels, treated households spent significantly less on staples (primarily beans, tortillas, and rice), and significantly more on animal proteins (chicken, meat, milk, eggs), as well as on fruits and vegetables. The catch-all "other food" category, which includes a variety of expenditures (mainly sweets, prepared food, vegetable oil and coffee), shows less of a clear pattern. Figure 3 thus shows that households diversified their diets and shifted towards higher quality sources of calories. Increased expenditures on animal proteins, fruits and vegetables may also have allowed households to acquire micronutrients, such as iron. This is important as a recent review (Walker et al. 2007) estimates that between 44 percent and 66 22 The increasing slope at the lowest level of expenditure is similar to results in other settings (Thomas 1986) . 23 Fan regressions were estimated with bandwidth of 1 and results are not sensitive to the choice of bandwidth. The significance of the difference was established using bootstrapped standard errors, clustered by community. The 2.5 percent highest and lowest values for log per capita expenditures were trimmed, because of the low density of observations in the tails of the distribution.
percent of children in developing countries suffer from anemia, and that iron deficiency is one of the main proximate causes for low levels of cognitive development among children in poor countries (see also Bobonis et al. 2007 for evidence from India). Figure 6 suggests some upward shifts of the curves the differences between treated and control groups are less often significant.
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In sum, the Atención a Crisis program changed household expenditure patterns in important ways.
At follow-up, treated households spend a higher proportion of their expenditures on food, their children have more diversified and nutrient-rich diets, more access to material that can stimulate their cognitive development, and better preventive health care indicators. Caregivers in treated households also seem to allocate more time to reading to their children, and have better mental heath outcomes. Many of these changes are larger among older children-precisely the age group for which we estimated the largest program effects on language development. The changes in food expenditure patterns and stimulation indicators are larger than what would have been expected from the increase in overall expenditures that resulted from the program, which suggests that there were behavioral changes among treated households.
Conclusion
In many developing countries, young children suffer from profound delays in cognitive development. These delays are likely to have serious implications for the success of these children as adults.
Indeed, a variety of theories of skill formation suggest that investments in schooling and other dimensions of human capital will have only low productivity if children do not have adequate levels of cognitive and social skills at early ages (for example, Cunha et al. 2005) . Understanding the causes for deficits in early childhood, and identifying interventions that can help address them are very important priorities for research.
This paper uses a randomized evaluation design to estimate the impact of a cash transfer program on a large set of measures of cognitive development among young children in Nicaragua, a low income country.
We show that the program had a substantial positive impact on both personal-social and language development after only 9 months. Program effects on language outcomes are larger among older children, suggesting that there is substantial potential for catch-up in this domain. Furthermore, the positive impacts suggest that gains in early childhood development outcomes, which have not been widely studied in the economic literature on developing countries, should be taken into account when assessing the benefits of cash transfer programs.
We show that households who benefited from transfers increased expenditures on some critical risk factors for cognitive development in early childhood. Specifically, households spent more on nutrient-rich The evidence in this paper illustrates that gains in early childhood development can result from interventions that focus on investments made by parents to reduce risk factors for cognitive development.
Transfers provide additional resources to households, allowing them to invest more in children. Parents also change the allocation of resources in ways that appear to benefit young children. This opens up the possibility for new and innovative policies that work directly with parents and caregivers.
Figure 1: Socioeconomic gradients in cognitive development
Note: Outcomes for the control group only. Age trends have been removed from all outcomes. All outcomes are then standardized by subtracting the mean and dividing by the standard deviation of the control group. For the Denver (personal, language, fine motor, gross motor), the sample includes children between the ages of 0 and 83 months; for the TVIP (receptive language), McCarthy (memory and leg motor), and BPI the sample includes children between the ages of 36 and 83 months. For the Denver test, the dependent variables are defined in terms of the number of delays plus cautions. Vertical lines are included at 10 th and 90 th percentiles of log per capita expenditures in control communities. Fan regressions with bandwidth of 1. 2.5% highest and lowest outliers of log(pce) trimmed from graph.
Figure 2: Food Engel curves
Note: In upper panel the dashed line correspond to treatment, the solid line to control. In lower panel, the bold line corresponds to the difference between treatment and control, and the bounds of the 95% confidence interval are indicated in short dashes. Vertical lines are included at 10 th and 90 th percentiles of log per capita expenditures (eligible in treatment and control). Fan regressions with bandwidth of 1. 2.5% highest and lowest outliers of log(pce) trimmed from graph. 
Joint Treatment
Note: The table reports coefficients and standard errors corrected for clustering at the community level (in parentheses).Age trends have been removed from all outcomes. All outcomes are standardized by subtracting the mean and dividing by the standard deviation of the control group. For the Denver, the sample includes children between the ages of 0 and 83 months; for the TVIP, McCarthy, and BPI the sample includes children between the ages of 36 and 83 months. For the Denver test, the dependent variables are defined in terms of the number of delays plus cautions. The F-test reports the p-value of a test of equality of coefficients of the basic, training, and grant packages. Note: The table reports coefficients and standard errors corrected for clustering (in parentheses). Age trends have been removed from all outcomes. All outcomes are then standardized by subtracting the mean and dividing by the standard deviation of the control group. For the Denver, the sample includes children between the ages of 0 and 83 months; for the TVIP, McCarthy memory test, and the BPI the sample includes children between the ages of 36 and 83 months. For the Denver test, the dependent variables are defined in terms of the number of delays plus cautions. Standard errors correct for clustering at the community level. AGE1 refers to children aged 0-35 months, AGE2 refers to children aged 36-59 months, and AGE3 refers to children aged 60-83 months. The F-test in the middle panel reports the p-value on a test of equality of the coefficients on (T*girl) and (T*boy). The F-tests in the lower panel report the p-values on the following tests: F-test 1 tests equality of the coefficients on (T*AGE1) and (T*AGE2), F-test 2 tests equality of the coefficients on (T*AGE2) and (T*AGE3), and F-test 3 tests equality of the coefficients on (T*AGE1) and (T*AGE3). (N=2270); all other regressions use individual children as unit of observation (N=3506). In child-specific regressions, sample includes children between 0 and 83 months, except for birthweight, where sample is restricted to children younger than 6 months (N=170). All regressions estimated by OLS. Table A1 shows that the baseline characteristics of the full sample of children and those that could be located at follow-up are very similar.
In addition to attrition because of failure to re-interview, 5 percent of the children did not do one or more tests. This was typically due to refusal to participate by extremely shy children, who were not willing to interact with the enumerators in a way that allowed the test to be conducted. Appendix Table   A2 shows that the baseline characteristics of children who did all tests are very similar to those of other children located at follow-up. However, the share of children who refused to take at least one test is 2 percentage points lower in treated than in control communities, and this difference is significant at the 10 percent level. Appendix Table A3 shows that, on average, children who did not complete all tests did significantly worse on those tests they took than other children. This might indicate a possible treatment effect on the willingness for social interaction among the treated children, which is consistent with the results in our paper. Because children who did not take a particular test are excluded from the sample when we consider the results of that test, we may therefore underestimate the treatment effects on cognitive development. However, given the small number of cases, the magnitude of the bias is likely to be small. Note: Sample includes eligible households with children between the ages of 0 and 83 months at follow-up.
Appendix
Nmotor, and gross motor skills for all children were assessed using the four sub-tests of the Denver Developmental Screening Test (Frankenberg and Dodds 1996) . For each subtest, the child is asked to perform a number of age-specific tasks. When children fail to perform a task that 75 percent of children of their age in the reference population can perform, the test falls back to easier tasks, up to the point where tasks are reached that the child can perform. 25 In case certain behaviors or tasks cannot be observed, the caregiver is asked about the ability of the child to perform them. The social-personal subtest mainly consists of behavior that the caregiver is asked about, such as social interactions, the ability of a child to dress and eat on her own, imitate others, etc. The language subtest covers recognition and use of sounds, words, sentences, etc. The fine motor skills subtest mainly relates to manual tasks such as drawing, playing with cubes, reaching for objects, etc. Finally, the gross motor tasks capture basic crawling, sitting, walking, as well as throwing, jumping, etc. The Denver scores are based on the number of tasks a child fails to perform, when these tasks can be carried out by more than 75 percent (or 90 percent, see below) of children of the same age in the reference population.
26
For children age 36 months or older we applied four additional tests. The first of these is the TVIP, the Spanish-speaking version of the Peabody Picture Vocabulary Test (PPVT), a test of receptive vocabulary that has been widely used in developed and developing countries. 27 Children are shown a series of slides with four pictures each (for example, the first slide has a picture of a flashlight, a boat, a basket, and a hot-air balloon), and are asked to point at a given object stated by the enumerator (for example, "boat"). Test items gradually become more difficult. The enumerator records the number of correct and incorrect responses, and the test stops when a child is making as many errors as she would be expected to make if she were randomly guessing. 28 We also use a short-term memory test and a leg motor test from the McCarthy test battery. In the memory test, the enumerator reads to the child increasingly long sequences of numbers, and asks the child to repeat them. The leg motor test measures the ability of children to execute six predetermined tasks-for example, walking on tiptoes or backwards, and standing on one foot. 29 The final test we use is the Behavior Problem Index (BPI), which is based on the caregiver's report of the frequency that a child displays each of 29 problematic behaviors, with responses coded as "never", "sometimes" and "often". 30 We use the number of behavioral problems for which a caregiver answers "often". Unlike the other outcomes we study, behavioral problems do not necessarily indicate a delay, as there are no benchmarks or established ages at which they are predicted to decrease.
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The Denver is designed for children between 0 and 6 years of age. For this study, the test was also applied to older children, given the substantial delays in cognitive development that exist in our sample (described in detail in the paper). Our analysis focuses on children below 7 years at follow-up-0 to 83 months for the Denver, and 36-83 months for all other tests. 32 We do not include the children 7 years or older in the analysis, both because of the age range of the Denver, and because the program requirement of primary school enrollment and attendance was binding for children age 7 and above.
33
None of the children in our sample are bilingual-an obvious concern with tests that measure language ability. All of the tests were carefully pre-tested in the field and a handful of items that appeared to be culturally inappropriate were amended. The TVIP was standardized with a population of Mexican and Puerto Rican children, and the words are all part of standard vocabulary in Nicaragua. This 28 Before the test starts, the enumerator explains the test with the help of a few example slides. She proceeds to the actual test slides only once the child has demonstrated understanding of the test. 29 See Stoltzfus et al. (2001) , Gertler and Fernald (2004 ), and Cogill et al. (1986 for other applications. 30 Recent applications of the BPI in Latin America include Fernald, Gertler, and Neufeld (2008) ; Paxson and Schady (2008) . 31 There is some overlap between the BPI and the social-personal behaviors measured in the Denver. For instance, the Denver personal-social subtest has a number of items that relate to social interactions; and the BPI also has questions about whether or how the child interacts with others. 32 Given that the program had been implemented for 9 months, the duration of exposure to the program is the same for all, including the youngest children, if one includes the time in-utero. 33 As discussed above, this implies that households with children 7 years or older received an extra amount of cash for school supplies.
was further verified during pre-testing. 34 In the case of the Denver test of language, there also does not appear to be an obvious concern with cultural appropriateness-the test measures whether infants can utter various sounds and, for older children, whether they can identify and name simple concepts, such as body parts. Additional evidence that the Denver is appropriate for our study population is provided by the fact that the national early childhood stimulation program in Nicaragua uses a slightly modified version of this test for child monitoring. For all these reasons, it seems unlikely that the observed delays are due to possible cultural inappropriateness of the tests for children we study.
34 Paxson and Schady (2007) show that in rural Ecuador children whose mothers or fathers have completed secondary schooling have average scores that place them in the 50 th percentile of the test, indicating they perform as well as the international reference population, even if many others in the same setting also have very large delays. In our sample, only a very small number of parents (5.3 percent of mothers, and 4.5 percent of fathers) have completed secondary school, preventing us from carrying out a similar calculation. Nevertheless, it is telling that the results of the Denver reported in Oberhelman et al. (1998) for a Nicaraguan population that has much higher education levels show much smaller delays.
